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Completely random
Although extreme variation in cancer incidence across differ-
ent tissues has been documented, neither genetic variation 
nor environmental exposure to mutagens or viruses can fully 
explain these differences. Based on the analysis of cancer in 
31 tissue types and the assumption that endogenous mutation 
during replication is identical in all cell types, Tomasetti and 
Vogelstein suggest that the stochastic effects of DNA replica-
tion are major contributors to cancer overall and are often 
even more important than either hereditary or external envi-
ronmental factors. By plotting the total number of stem-cell di-
visions during the average lifetime by the lifetime risk for can-
cer of that tissue type, these investigators documented a very 
strong correlation, revealing that 65% of the differences in 
cancer risk among these tissues could be accounted for by to-
tal number of stem cell divisions. These findings may have im-
portant implications for public health because measures to re-
duce cancer incidence through prevention (vaccines, lifestyle 
changes, and/or early detection) may require reevaluation. 
(Science. 347:78-81, 2015) Selected by T. Nijsten
The power of the dark side
Melanin pigment protects against sunlight-induced burns, 
yet higher pheomelanin conveys a greater risk for melano-
ma, whereas melanin synthesis actually generates damag-
ing reactive oxygen species in cells. In an effort to under-
stand this seemingly paradoxical role of melanin, Premi 
and colleagues discovered that melanin-containing murine 
melanocytes continued to generate cyclobutane pyrimi-
dine dimers (CPDs) for at least three hours after exposure 
to UVA, a major component of sunlight and tanning beds. 
Additional probing revealed that these so-called “dark” 
CPDs result from chemiexcitation of melanin derivatives via 
the generation of superoxide and nitric oxide by UV expo-
sure. This action yields a quantum triplet state that induces 
CPDs by transfer of energy to DNA through a radiation-in-
dependent manner. Thus, melanin may be carcinogenic as 
well as protective against cancer. Because these events oc-
cur hours after UV exposure, the development of novel trip-
let quenchers as “evening-after” sunscreens is an attractive 
option to prevent the postexposure carcinogenic events. 
(Science. 342:842-847, 2015) Selected by T. Nijsten
oncomiR addiction
The microRNA miR-125b has been found to function as an 
oncogene during hematopoiesis but as a tumor suppressor 
in cutaneous and head/neck squamous cell carcinoma, al-
though the evidence is not entirely conclusive. Zhang and 
colleagues reported that overexpression of miR-125b in the 
skin promotes spontaneous tumor formation and sensitizes 
the skin to chemically induced carcinogenesis (DMBA/TPA 
protocol). This miRNA is abundantly expressed in early-
stage skin tumors and facilitates anchorage-independent 
survival of keratinocytes. Furthermore, at high levels, this 
miRNA confers oncomiR addiction via repression of dif-
ferentiation, leading to hyperproliferation. These effects 
are mediated through target genes involved in epidermal 
growth factor and mitogen-activated protein kinase signal-
ing pathways. These data highlight the oncogenic poten-
tial of elevated miR-125b and the novel oncomiR addic-
tion of epithelial tumors. (Genes Dev. 28:2532-2546, 2014) 
Selected by T. Efimova
Inflammation drives initiation
Unresolved inflammation that develops to facilitate heal-
ing in response to foreign agents and injuries can contrib-
ute to cancer development. Previously, accumulation of 
myeloid-derived suppressor cells (MDSCs) and inhibition 
of dendritic-cell (DC) differentiation were found to be as-
sociated with the upregulation of S100A8/A9, and as such, 
S100A9 serves as a marker for MDSCs in the blood of can-
cer patients and tumor-bearing mice, whereas a similar 
phenotype marks immature myeloid cells (IMCs) in tumor-
free animals. Recently, Ortiz and colleagues showed that 
CD33+SA100A9+ IMCs accumulate in patients exhibiting 
precancerous inflammation. In a mouse model of skin tu-
morigenesis, these cells also played a major role in tumor 
development. Interestingly, this effect was not dependent on 
immune suppression but was instead associated with acti-
vated IMC-derived chemokine (C–C motif) ligand 4 (CCL4)–
mediated recruitment of IL-17-producing CD4+ T cells. Thus, 
these results implicate the accumulation of IMCs during un-
controlled inflammation in the initial steps of tumorigenesis. 
(J Exp Med. 212:351-367, 2015) Selected by S. Yuspa
Commensal calibration
The skin harbors trillions of microorganisms that function to 
maintain homeostasis and inform local immunity, and this 
microbiota community is dynamic in response to environ-
mental stimuli. Naik and colleagues recently demonstrated 
that the skin immune environment is finely calibrated by 
defined commensals. Colonization with Staphylococcus epi-
dermidis resulted in a robust but noninflammatory accumula-
tion of CD8+ effector T cells as well as increased production 
of IL-17A and IFN-γ. In addition, via their ability to produce 
IL-1, DCs promoted the induction of these CD8+ T cells. 
Prior association with S. epidermidis improved innate protec-
tion against exposure to Candida albicans, and these effects 
relied on CD8+ T cells and IL-17A. Therefore, DCs appear to 
be the primary sensors of the ever-changing commensal com-
munity and, as a result, orchestrate the commensal-specific 
T-cell responses at the skin surface. These results offer insight 
into the role of IL-17A in skin inflammatory disorders such 
as psoriasis, as well as the noted site specificity of derma-
tological disorders. (Nature. doi:10.1038/nature14052, 2015) 
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